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(54) £71 0>gj(E L) ^A) 



H SfSc S7| EL iAKOrganlc Electroluminescent 0evice)(HI Stfr 2££A1, » 13^?, ^ 233 a 
D^£J 24>*H3I £32 S7I EL ±XKKj SiCHAi, £71 °7|3t^21 J$ AK3I0I %7\& 

OIUI, £71 £7ISf&§£ 2A~M>£SE!g 7rS SSOIOL S7IS^gg£ ^SSEia SEfliS 3rU 
glS 5^. £71 S^Sif M 233°] AfOIM= WEi 3^, SffiBI a 

OIS2] ittJgg SJCHS *W£ 01^012 3XH£S§01 $12301 SiS ^ 2iQ. 

seisms, ^is^aa. S7i3£s,>, an* ss 

S. 1 g SJU|»oj o 7] EL ±7Jg fi :?3B2»£0lffl, 

£ 2= B B301I 0* 871 EL ±»g S01?= ^^e^EOIO. 

21 : 5g 715 22 : Al 133 

23 : S7I3§5* 24 : H 233 

25 : SSSf 26 : 

27 : 3Xr3£!# 

B921 

*&oi <*en? j}*m* m zj swmi sax* 
s ras ci±«ioi ±m\ 22s, **i S7i el ±jm soiq. 
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A|±7Jg SH-rSAI SJJISiWf £££13 2iQ. 

01 aai»£n£ ust^ nsn rosf s?iaa*ste»2i- s?i a ±A r s a* lhtichsq. 

nmsLZ m*m ^ aais wma awi 01 ^soiai 3>m*k)i wr 

SS— S SSAJ3 Old 2|t| gf& 5£t OJ7l«fS:SJM| SEfSfe iWOIQ. 

S?l EL ±A>= 37K2J3^(cathode)2F g«?aa^(anode)£S^E1 apt WSI S5S 
LHS S3AI3 £SS 3*r2r SOI ittm *!A|g(exciton)OI OPI^EHS^ 7|79££HS B013 

OJ BTBtfe 4X1010. 

STS §5fSBIS S3iaatf»±»£ 3*^ S£»PI IDISOi ^SaSTSSAI 100~200Y 

si asm »as sfe eraoi el 5~2ovg£2j y£ sass ^si>> 4= sicr= sgoi 
Siw s?? r srwsw as an so. 

Efch S7I EL :iXh= AIOR. 3^f 5 5§EhiI (contrast) §2J 9|0iy §31 2K3 °J£ 
3£H*I CI 0121 qa(plxel). sabiia g£ ClilMOlU £3&& (surface light source)2j 
"""" ' """" " """* """" ~~ - Itrtt^HOI 



o\sm g£S z?\ el ±7}°i masts, s. m eais \m boi, *37is-(o*ioi sss 

= a 13^(2)2L a 13^(2)*|0| SSEI^ 3S$a*(HIL : hole Inject Ins layer )(3) Si S*4£S 
(HTL : hole transport layer)(4)2r, §S4=£a(4)*|Dtf B^S(5)2h W§r*(5)*l(Hi a«£l= 

3A>4=$#(ETL : electron transport layer) (6) Si 3Al?a£(EIL : electron injecting layer)(7)3h 

awfa»(7)*ioi «aa& q 23^(8)°sl fli*oiaa. 



£ SiD 

oi£f sroi «as a ^21 a 23^(8)2 aw^#(6) ^ axis asms **i w*(5)oi 
ax® ?ejAi5>) 53, a ia^(2)s sssaso) s= ss^efw* g*n ^4s(5)m §s§ *s 
wg^sESAi ars*(5)wiAi axhssoi si oi?n acpi- ^sjeisai chuxis »Attt2s#i %oi » 

□HY&21 °7i a ±j& 2^ ss^aso^ ax^aoi g« aa^a, aeraiss a 23^21 st^ 

(work functional *>24^ 3XW?aOI §Q|tBXl^ 2££ ^373 fflQ. 
CK 

maAl, Mg:Ag Si ACLIfif SOI SIU OI^SI ^^§3 ^SSEHS 51*01 331 23^£S mt\~ 

3^ SfD. 

01 go. 

Mg:AgLr AULi SO I gStt^h ^ *SS 3^£S ArSSfe XlS^e! SXISS KflOISOlU 

LiOISOl SH^SlS. Sfi+EIDi (Pixel )^°l 3^^ -S3 (cross-talk) E£ i?«W7i AT^ Sf^tfD 
5 501 Q. 

zmiK gsias a 23^ §se a?oi&£g Arisroi c r ^ s&aib * axjy ^oi&^ aw 

?S §q (electron injecting capabi I ity)0| 2!2fSrO! 01* 7H3AIS 4= BJBOI BfiSKQ. 

□a°S, 01 aAr^a S^S V&AI?I7I i^Olfe 3^2r ks-s AJOIU S= ST^OIfe 

3^3f 3Ar^© AK3I0I LiF, MgF-, Ll.-02f i?S §01111 0^ ^(2? 0.3~I.0rw) 2J*l 
0S7r S3£I2Q.[ IEEE Transactions on Electronic Devices, Vol. 44. No, 8, P 1245-1248(199?)] 

oi s?^ Lbo?h tnt^?\ oh° brs asaierS §01 asgoief skq. 

gbfsiog g^( 8 ikaline metal)g n A>ifl^ S!tf4?h ^£D). ttri 3^ □ W0f?3= S£S 

SiCr. 

Wit 13, Cs2| 8J«4== 2.1eV0|XI5t Cs.02J S^4== Sf i e VS &^*0. 

□an, aw ?a m as mms sehs lux libo,, n»ci, kcl icsia, Rbci, c$ : tw 

□aU, -SOT W= 7H3S1KIS g^SrJ3 S2 BifflS°l ££J= ABSg S3I§ EaLHSQ. 

St, S7|a«*BfjU &=Q|S AKJI2J S*t£?0l §A| 8fSt£DI, iA>2J 4=g0| &^321Ci. 

6!S32h SS^2J «S WDIS 2!«l tHHSlr gr^Qlfe2h£J 7113. Hiffl^B ^?|Sj#^2f2J A3 MAI 2 

*^0I 3^ 3l£S EatfD. 

S SSS SEH21 SXUSS 7H3*r?l 91*101 SSS HS-sLM, B WS^i ^S ^7|4r^§2f S 

?I^S§0| SAJ-S«TS SSffiS S?|S{#St2r a 23^ ArOlOfl ^'SiOl iAT-2J £S2r 4^SS 



37fl 97 WH 4 S7I EL £7Ji 3S8r£E| SQ. 

£7i mm mm, g sss a i » 2 3? a q^sj 3713 tat* 5t»sioi 

871 EL iWl 2J0U1, £71 S7|5!#5|^ El 2 2^ AfOIOfl S7litefg2h 87I§^1S0I SA|-S*tS 

5ta*oi «ss* §g£s sn= S7i el 5ati 

£7i f?7ia-fi-i£ s^^c?s s&isai, ui&^sct^ Aiq.% ^ sjq. 

■ g^5=Eia(»etalloporphyrine) SEHftS SRJ S£ **^2| 3SS 72 

£71 Sesame S£*8ir Wl 75A' 121 751 7r2 4= 2JQ. 
723 1 



01 HI. £71 A= -H= SES -C(R)OIO). Olfflj R£ 45, »S7I. 8«AI7I. OUTS?!. &7 r $7|. OH 7! 5! 
*flH£A|gq7|£ 0l?0)3 S££^E1 ^BJfl^ fSQIO!; 

£71 MS ?7|*££J | A3. II A3. M A3, IVA3. 3571. 4471, 5? 71 a 6471 Hg2| S±£ 01^012 

£71 Y=r 8T3AI7I. M*£7\, &W\a\iL.7\. OWOIOIbJL i^555!7l, Org/5^£!7l, WSSH7I S 
0mg0i7lsL 0|i?CH2 2HsL*E1 £B!EI£ SBOWU. 47I1X2J VIA SB VBA 321 953 Ol^OiS 5 
5>S«E1 flOjaSr SPOILT); 

£7i n2o, 1, 29 *we! S4; naa. 

£71 Bi LUX! &§ 2f2f 45. OTI7I. 0«|7!. 8r3AI7l, 0W3AI8rfl7i. «E*A17I. *IE*AJ8«!7I. 
0HHI7I, 8faOH3lk7|. OHIOHJIWI, S/SEI17I, 0!HEIft7l, U££BW7I, Wt!?SSy7l, gf^AJ 
7KMMU7I, AW 71. 0KIIS&7I. AJ0W7I, U5S7I. 8T2H7I, VS87I 91 *|EISAI«q7IS 01^0)2 
5£S.*Ei 1S0I7IU, £71 B^ Be, 8.2* B,. Btff B» S B-2h B.9 SH_IOI£0| £2 31 

EICH SSS- E£ Sflg 5>2«j, «W* SI SSMtr 1S0ID. 

£71 723 121 fittftNAI, UrS3&KHIS, £71 B,3f B.. B.2I- B<. B,2> B* S B-2f B,9 SHJ01£0I 
££ SSS S3» S= SShS SSJ*. S 2 ^ S3 0|*fe 72S57I- C, N, S S 05 2! 

e!SQ. £71 B,. &Sf &, 6«St B» S! B-1F B, 9 8H-fOI£D| £S gSth 5^ 5 

2^, ^2,^ £E= gzJt! SOI STS7I, 0^71, ^AI7I, OHB^AIS^ST'L S1E«AI71, SIE*A| 
^171, 0WII7I, &S0hDlk7l, 0H0raik7l, UE3BTO7I, ^?f=ay7|, i^AJ7hMay7l, Hiy 
71. 0hD|it7L AI0fe)7|, U517I. ^7 HI 71, ITSffl^l S $«E1!SAISei7|S 01^0)2 5»g« E1 Aiaia 

£71 121 Mg, yKS,^*W=, 2LI. 2N«, Mg, Ctt, Ti, V, Cr, Mn, Fe, Co. Ni, Pt, Cu, 2Ag, Zn, 

Pd. Al, Bo, In, Si, Sn, Pb, 2H 3 TiOS OI^IJS 3£S^Ei <3B|£! gSOIQ. 

£7| 121 Y£, UIS^*h?fl=. 0, F, CI, Br, »3?AJ7|(e^ 1-10) 3! H^tfJIS 01^012 3£ 

S SSM LD;5 S7| a ±7M Aj§Efe £7| g^Ssnjg °Et-||£A1, H^SrXI^ S|-7|2i 75 
' " 75^' 321 751 Sfe #11 A»W 4 SIQ. 
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01 0. #71 A£ -N-£E£ -C(R)-OIO), #71 R£ %)%?\, BWAJ?!, 0HTH7I. ST7HI7I, OVS^I 3! 
5flEi£Aliq7|£ 01*012 2°S^EH de<a=- ftfiOIDf: 

#71 MS 5713£°l IA^, II A*f. IUM. 3*71, 4*71. 5*71 a 6*71 H§2J SiS 01*012 

3°3*E1 fiBK|£ ISOIDlJ 

#71 V= 8WAI71. 11*371, 8flH0BI!x:7l, 01S0IGIk7l, WHS^S?!. 0«S±37|, SfS£ffl7l 3! 
OWflBPIS 01*012 2££*E1 ^B!£l= SSOITILr, *7IS£2] VIA a 1 VJIA *°| S±S 0|*CH2 2 
££*E1 ^ejQ^ IS 01 CM; 

#71 ngO, 1, 2 5 SJUB! §*: 332. 

#71 X.LHXI X.s ZfrZf ifS7|. 0IS7I, 8fflAI7|. 0hH3A|8Mi7l, S1ESIAI7I, 81EJAIWII7I. 
0HTS7I, SWOKJIk?!. 0HI0Kllbc7l. WIIEI*?!. 0BIEI57I, LIMSSTSPI. SS?eSW7l, 8WAI 

?h=ay?i, ay omik7i, aiom7i. ues7l &?rai7i, »sa?i a fiiasAigfi^is 01*012 

2£S^E1 £!e?E|^ ggOO. 



. 0. F, CI, Br, &3?A|7|(&±* 1-10) a H*4!7|3 01*012 

S SfgOi HI? S7I EL 4AHM A*S£I = #71 g^S^Eia SEJISAI. tim*lttH£. S1712J ? 
5*1 42h 52J 73 g ?J£ ggg g 3CHE S1U71 Ah§g * SiLK 





010. #71 Co, AlCl, Cu, 2Li, Fe, Pb, Ks, SiCl-. 2Na, Sn, Zn. Ni, Mn. VO, 2Ag, MnCl, SnCI.- a 
TiOS 01*012 2££*Ei fiBSSCr. 

e srssi s?3£. #7i a za^a #7i ajoioh srsra s*», gniei ss^ a 01121 

mm S 301E SfLls 01*012 2»*gJS0i SS£IO) SiSS SS£S *^ S7! a X§S*>Of 

sia. 

#71 2AT*2J#£ LIJD, Li.-O.- Rb.-0. Cs,0, Rb.43,- CsJI,, LIAlO.-, UBO-, LiCl, RbCl, NaCl, KAlO.-, 
NaW, K,Sia. LL-CO, BeO, MgO, CaO, SrO, BaO, Re.0, Al:LW3, Mg:SrtS 3 ln:Li«35 Ofc SHjk 
0I*D1§ 4 SiCK E*+, #71 Ji 22^£, HISfSS8PI£. Al£ 01*0120. 

B 11301 C&S #71 SZJ&MAI Sf SS2J Stt HISS *|*|2| #*MA1 USEITIU SSHi * 21Q. 3. 
* 1£2| EtSftH 2* 1§0| £012 «*IM USi 5E (concent rat ion gradient)! 
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2i stius* tfatsg oini- so, 3, ai* a cupc°j £ei x;yg saw in. ^isj«°^2j 

2$ TiaOIAI x-1, y-00| § 4= SJ£LTt, 511 2 *R 8te« CuPc2| £E7|- g£!*l££ S7rSrH, 

AI0.2J £E= S*f IteSKJt. M 22^ S= 2A r 4Ss2r2) 2* HSMHIAI^ 2f MS2| £E?|- x-0. 
y-101 V 4 SO. OIHL #71 gf 7113 AjOIOIAISj x, y2J tt£ AtgSjog u^ajQ. 0 |y*h ^1 St* 
21 UrSWMfe. o.lnm ~ 50naArOIMAI SStelLr. 

£712* 59S Sfe 871 EL ±XrI S^S S3S £g* r 3 Q§2> IfQ. 

E 2= S Sf2Q8 tW 87| a 4A7S £0145 5£B9£MAi, E 20fl £A|& U|2h iHJI. 871 EL ±A> 
^^3^?(2J) « 12^(22) ^(^^(gs-ojg, 3! 01 SO) S) (23). SI 2 

3^(24)2 SIS? 7i( laminated structure)^ 345 5£?I(HI SSEle SS2H25). 3 
4B 522| 87134^(23)21- H 22^(24)AH]|(HI 2A1 *EJ2} S*R« 7H2AI7I7I m 87ISttB2f 

017IAI, 3?tt4(26) a 3»?a*(27)oS Arg£l= «9£ £ A1 oj^ Hia ^q. 

oi£f sroi, e ssosAfe gymtmam n 22^(24) a= 8713*^(23)21- 2A>?s#(2?) amim 

S7WSQ. 

W7W, SWS(26)jJf S#?24(27)£J z« 2? 0.1m ~ 50mfi|- Sf 5A 4 SiQ. 

§, §2| 53g gfiiJM a V32, *3 S S2H 2«AI?|£ ttELHMAI S3 AI8V 4 Sfsl 

0)*S 713*101 HI lS^£ay S?2£R°! IT0(indii* tin oxide) ttf5{S 140r»S£ £jfc! CK 

(2) £71 n lS^gOl SS5B42SAI 53 = SrSAIOfc" (CuPc)g %' 20ro£] ^JUIS S« £*rA|gJQ. 



(4) ^71 SfS*g t'S SSfA|?l= QL ^ 2? 6-hydroxyquinol ine 
alu«ini»(Al(*)g ^30nm£| ^IJBS 2! 5 S*TA1?!D. 

(5) ^71 ir&t^M S7|£rttf£^ #7IS^!S^g UIsS §A|-g*f6l01 S7|Stt«2h #7|S^S 
SSI ^71 S&S2I U^tl VOSl <*mt 4 ^Dl. Dief 0.1nm~ 
50nmAH3|7l- Sj^O. 

AFS7^*»- ^| °7ISR*S]U S7|^6 f ^l l 2J STAH 2?5^ fc»2f a°LH, Se»LHDIAiS| ?, c Stt 

S2J StfldliS S'AI Uh£l 1TD. 

(6) ^71 5!AT^a#oSAi g^EI Srtfei S 0IS2J tlttSS SJCHE ShUS [H 
5f 5-10ABI c ns s*TAiaD. UIBSlSWfc. »7| 2Af^EJsOI LL-0. LL-0. Rb,0, C&O. Rb,0„ Cs.-O,, 
LiAIOb. LiWb, LiCl, RbCl, NaCl, KAlO^ HaBCL, K.-SI0., Li.^CO, BeO, MgO, CaD, SrO, BaO, RaO, K\:LW 
3. Mg:SrtlS S ln:Ll^S CHir SfUS OI^OIS * SiQ. 

(7) ^71 27J4SS 73 22^££ Alg ej 200r»S| ^JW^ SSAiaCK 

(8) ti^SMtr, &\ n ZV^SW SSSfS £1*J W g&€7^2.HHIAI S^o, o^gajDia 
(encapsulation)! 4=«W 4 2JQ, 

LU02I ^ 2A^a*°l 2^ Alq,£f All!^ 2^01 5AI ^B 0IU3- lrro 5\m ^= Li..0ss 

soi oma £5ia a(isiand)a?f£j 55s ^q. 
aau. » arsM nw S7i el ^a>«s ai 4 ssj S7isw»2i- wc §21 s7is^gsoi sai-s*ts 

S^Sg Li.W SA^SS2^ 7113 2*WI SiOJ. CuPc §21 S7IS**gS0l Li,0S LH2J gg) 

i isii Ai*at sis 2«sf7n sa. 

oiay ^^oi #7i^ g^2i TnaoiAi 2*f^i S7^A|?|^ ixisi S7ui?o. 

5tl#0fl S4.*S CuPc(HIA12J copper 01 £01 CuPcSUl AI0I1 ^CH^£S Htm 10i(bondlng)5CK 
£ ^SM LL>5 871 EL iArM SOI Ale CrS2r »£ S2r7r SIO. 

S7|Srtfl2l 871^1101 SAI-S*!^ S^OI i*^ a §f«2J °7| EL ^Afe OHja ± 

AI2I 3»| S7|A|?JCr. 

(srj svm *wy 

S5» 1 

Xi 1 a^f, 3 2 3^ S C^2) 87|S»§e|g 5««IOI S£S 871 a iAKHI SiDiAI. 

^71 87|2<^°|lf fl) 2 2^ ArOIOH 87ISftfI2f 87IS^5S0I SAI-S^S S^^OI SSSe i92 
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£ t\= S?l EL ±71. 
g^?Sf 2 

M WW S1CHAI, 691 £7lft^f 01 SX^^fe^g 7Sg °7I EL ±A>. 

S^W 3 

1 WW SK)]AJ, 691 2A>^£S3g 7f* S7|4W«0I A!q,°)S ^SSM «fe S7I EL ±7}. 

H WW SiCHAi, 69| S7|g<3gg0| g^Safflaidsetalloporphyrlne) °EJfl§§ SfU ^£2J 
US ^Si ^3££ SKr S7| EL 

M WW SiChAi, 

691 g^Safflg) °£airr SPI 121 751 £tr 2m *§££ Sfe 371 EL 

1 




691 A= -N- E= -C(R)<HD1, OIIII 44, WSJ7I. 8T3AI7I, 0IWB7I. Sf?H)7l. 0IH7I 2 «|E|S 
AI1S!7I£ OI^CHS 2££^E1 £B|E|= ggOlffl; 

691 M= 57IS££| IA«*, II A3, IHA3. IVA3, 3571, 4471, 5471 2 6571 S^S OI^DiS 

2£S*Ei tfeia^ ggOICH; 

69i v& swaitl n**?\. awoBih:7i, omoioiwi, arc/s^B^i. objse^sjl sggio a 

0HI4HH7IS 01 WIS B|£|£ #HOI7|Lf, 47laS2j VIA S VII A «*2| S±3 OI^CHS 5 

2£*Ei IgOID); 

691 ng 0,1, 2 § *HJS! 3EI2, 

691 B, LHXI B.2 4±, WS7I, 0(371, &s*A|7|. 0W3AI8TB7I. «|E*AI7I, 8IE«AISffil7l, 
0FVU7I, SWDH]|1e7I. 0H0raih:7l, WSEIS7I, 0MIEI*7|, UMSOTPI. HII?@3y7l, ST^AI 
?^W7I, Hfei 7|, 0M3|h9l, AI0W7I, LB17I, S WH|2.AI§«!7I3 OI^OIS 

22£i?E1 ^B!EI^ SS0I7IU, 691 B,2f B,, B.S1 B£> EL- S m B.S ohLIOI^OI 2f2| 3S 
£101 gS» Ez: ££f£! £ZfS, *2fS E= f/2tfi H2 ««Sfe ftS. 

S^?© 6 

XII 5VW SiDIAj. 

691 Kat B,, B,St B», &2I- Bj Si BrU* B.S SHJOISOi 2fZ| g£ 2§£! *S» S&g £Z«. s$ 
Zf* E^ fi|2fti 921 §301 C, N, S S OS £B£!^ 343 EICM igog o 7| EL 

7 

H 64HH 2JCHA), 

691 B,lf B., ftSF B., B^ Bi 1i B-2F B, 5 SUO^! 2,^ 6^2 9SS £E^ 5SO 22ft!, ^ 

2,1s! £E= §2f*! 901 1W7I, 0HI7I, &^A|7|, 0fg^AI^7l, SIE^AI7L SlE«AIWli7l, OhttV 
71, 8rtJ0raib:7l, omOfflliE?!. USSSIIIJI. 8«l?B£y7L OTAI?Sfiy7|, Hy?L 0K3lk7l, 
AI0W7I, Li=S7l, ST?fB7l, ^5371 S *flEISAI#q7l£ OI^CHS 5°S^£H 1§# 
1 ^9£S S7| EL ±J}. 

5B 5tHH SiOIAl, 



) i ^2000-0067671 

471 12| MS 2Li, 2Nc. Mg, Ca, Ti, V, Cr. Mn, Fe, Co, Ni, Pt, Cu, 2Ag, Zn, Pd, Al, 6a, In, 

Si, Sn, Pb, 2H 5! TiOS 01*012 3££*E1 dOfS 183* ^3££ Sfe £>7| EL 

Sll 5*HHI SiOIAI, 

f 3°^SsWf r^' °Vel l r j±^ XlJm ^ 1 ~ ,0 > *' "WIS 01*012 52.2*E\ i!B}S 

S^f 10 

a 54HHI SlOiAl, 

47| S^^siDS SStfiS: «P|2| 2 Sfe 321 gfe gg£ 01 "CHS! 

ofe S7i a 





471 a& -n- a= -c«q-oidi. oiia rs -i, sfu^i. swapi, onrs7i, sr?n/7i, ota^i a heis 

A|g«{7|£ 01*012 3°^EI >3ejEI= WS0\O\: 

471 us ?7htssi iaa. wm. mm. ivaa, 3*71, **7i, 5571 a 6^7i 3321 si^s 01=012 

3£S^E1 2e<Elir g£0|D|; 

471 Yir SWAI7I. 8**171, OTI0IQ|k7L OHIOPhJI, S«faLiS7|. .0IB5±57I. ^S^ffl^l S 
OrlfliH7l5 01*012 2££*E1 ^ejEI^ fiBOWU, S7IS3SJ VIA a VIA ^2| 01*012 2 

££*E1 S<SjEI£ ftSDIOl; 
471 ngO, 1, 2 S *HJS! 34; HEP. 

471 X,LHXI X.S z« STC7I. OUPL 8WAI7I. 0«*A18«|7I, WE*AI?I. *IE3AISrfi7L 
0rSfS7|, S&J0rCllh:7|, 0hS01DI!r7l, BTIIEI*7L 0WIEI*7|, USS8W7I. OTI?Say7|, tf^AI 

9\ehu?\, nu7i. oroiui. Aioiy^i, u=ii7i. »3*7i. vsb7i % *msAi«ai7is 01*012 
2£3^E1 ss. 

11 

a lOtHN HOW, 

471 2 a 321 MS 2LI, 2Na, Mg, Ca, Ti, V, Cr. Mn, Fe, Co, Ni. Pt, Cu, 2A9, Zn, Pd, Al, 

6a, In, Si, Sn, Pb, 2H 3 TiOS 01*012 3££*E1 2BJS i^gf g§£g » te o 7 , EL 

8% 12 

9 lOfifll SOW. 

§71 ^54' 2 a 32| Y= 0, F, CI, Br, £JSrAI7|(&±4= 1-10) a Hl*£7|£ 01*012 3££*E1 2 
sSSl Sl= 871 EL ±Xh 

S^S* 13 

a lotm awAi, 

471 g^SElia! 8ES)1£ S17|2| 42f 52| 7£1 3J£ *9ft 5 3 CHE SUSS ^9 

Srir 871 EL 
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S7\ m Co. AlCl. Cu, 2Li, Fe. Pb. Ng. SiCl.-. 2Na. Sn, Zn. HI, Mn, VO, 2Ag, MnCL SrCN a TIOS 
14 

SB 14f LHXI Ji 134JS Oih S.KHI 

IMttWaS S fflr4 Wk s K. a ' oiaa ""• 8 S,LS 

15 

» 1WH SiCHAI. &7\ 2»?2l#OI Li-0. LUO, Rb.-O, Csfi. Rb-O- Cs,0,, L 1 A 1 0 - , LiBO.-, LiCl, RbCl, 
NaCL KAIO-, Na«L, IGSiO,, Li.-CO, BeO, MgO, CaO, SrO, BaO, RaO, AlrLit,^, Mg:SriS $ ln:Li&g 
S 01 ^ 8U3 Ol#0i2# §S££ Sh= S?| a ±7Ll. 
16 

XI I4S.HH SiOIAI. £7| Q 22 AlS 019019* §S££ Sfe °3>| EL ±X[. 

m=& n 

» 14%1-Dl SiOiAH. 

s^oiAl SST UI8£ $|*|o, HSEI7IU H»E|£ 21 itS££ *h£ S7I EL rfcXh 

S 7^ 18 

XII 144HW 3CHAI. £71 S^#H| 0.1m ~ 50n»£) 21 ^§££ EL ±7}. 
SB 
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